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The present invention relates to a pofymer rr^terial with increased react.on sensitivity comprisino a oofvamide 
.n the plast.cs and pofymer sectors, considerable work and resources have been devoted to the dev^lm^^^^ 

of UV radatwn. As a rule, these stabilizing effects are achieved by additives to polymers 

w^h^r^:;;:^ ^^^^ -^^^ ---^^^^'^-^ — • - --'^ai 

10 o,.« tr^H^' 237796e discloses heating an amorphous nylon Him at temperatures above the 

'0 glass transition temperature, thereby achieving an improvement in 0 barrier properties 

annrrinnTr^^lHrr''^ f'""''''^' f ^^""'^ ^'^'""^ P^^^^^'^ °^ ^'^^ ' ' having the features 

appeanng from the characterizing clause of claim 1. 'caiu.es 

01 claim 4, and having the features appearing Uam the characterizing clause of claim 4 

h '° '".^ i« Provided a polyamide-based material wh«:h consists of a partialV sc=lit 

and^or the groups .n the polyamide chain have become dissociated, with a restnjcturing as a consequence Accord no 

« is a^Seo US °' '""^"^ °' '""^'"""^ ^"'""^ '° 'p"' P°^amL 

„»nf^ "°"-;f=«ricting examples of fields ol application for the polymer material according to the present invention 
mention might be made ol constructk>n material for panels, containers (trays, cans, bottles, etc). sheeL foils 
etc in most cases, the increased sensitivity of the materialto reaction With oxygen, le. its affinity to oxyge^^^^ 

bv wTo? " " '"''"'T ''"^ °' ^" °^9-aceous en.ronmenT'o be sZnded 

by walls o, o.he, de hning means includmg the polymer material As cne among many examples, mentior, will be made 
ol a container (package) lor perishable goods which detertorate if they are exposed to oxygen (lor examp e co«ee) 
drplaToVeTayrthe^oT"^^^ « " ^^"^ ^""-"'«^'- " - c^ fn^e'r 

f=,r.!l';7n,'!!"l'° T'^'"" P^'y™' ™<«»"a' is Present as a -masterbatch- to which pnor to 

forming into objects ol. lor instance the above^escribed type, is added other polymer or polymers possibt tooeme" 

el wX'ara e" n t'he oo, '''"'°''-'r"''' » ^" -dii; be per^L thanhe t^S- 
are i^ b^ J^™ t^fn h ^ .1 '^ ^ '° "'^ P'"="' "»'*""°" PO'V^er or polymers w1,ich 

are to be admixed display the same physical form, such as granulate form. Thereby it win thus be possible m a verv 
sirnple manner to impar, to polymer materials properties which they did not originally possess This in«easTs Hexibito 
in me Choice 01 matorials. a, the sa.^o tirre as both raw mater^ls costs and 'manufacturing cos ^r be c<^.lrdled 
The explanation lor ,h,s is that ,t has proved, at least in cermin practical applcatk«s (for example in ItegCh^a 

The polymer material according to the preser! invention has been obtained by partial SDlHtino ol a nolvamiri. tk» 

nf P;«'«"ed aromatic polyamide (as starting material) is a poiy.-r.er which has been obtained by polymerization 
of meta-xylylene-damine ol the formula HjNCH,.m.CeH..CH^NH, and adipic acid ol the fomiula Ho!S CoT 
forexarnpleaproductmanufacturedand marketed^ 

cSS;rrer:e?bTrr;r::^^^^^^ 

'° P'°^'^--«d that a polyamide is caused to rea« w^th a 

ma or^'^oS::::?^ T-:: ^' - ^ ^yd-gen dono,, unde? such c^'dTi'^: 

L 0 e(rerrmSr?h» "^T °' ^" «"^°"«>9«"Bous polyamide product is obtained According to 

ITJT,!^ I " '^"■^'^ ^" '^^^""^ lemperature during at leas" 

□res^l IT^; ? " """'"^ '«-Pe'a:ure of the polyamide component. In such instance, the poVamWe fs 

are pTelenfro^r^ull'^^^ '^^ Possib^acTato 

m! ' ? • ^ "^^^ =• ""Cleophilic reagent and where aoolicable 

r,h\=SamS;rrenr " ""^"-''••'■'^ ^"'^ "^^ ''^ -^'^ "P '° -Coini 

The nucleophilic reagent is selected from the group consisting ol compounds containing at least one hydroxyl 
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group, compounds coniain.ng ai least one afkoxrde group, phosphate compounds, pyrophosphate compounds 
polyphospnaie compounds and salts of organic acids : especially preferred Is a copolymer ot vinyl alcohol and ethylene 
(EVOH). As activator (hydrogen donor), use may be made of any optional act.vatcr. but with the proviso that this is 
stable up to the meli.ng point ol the polya.-nide component. As preferred examples, mention might be made of com- 
pounds ccniaining at least one carboxyl group, such as polycarboxylic aads. dicarboxyiic acids, or simple carboxylic 

One preferred aliphatic carboxylic acid is adipic acid, and one preferred aromatic carboxylic acid is phthallc acid 
(together with their .somers). Fatly acids, such as stearic acid have proved to be very appropriate An extremely ap. 
propriate activator according to the present invention is marketed under the trade name "Admer QF 55T 

A person skilled m this art will readily perceive that the nucleophiiic reagent and the activator may be selected from 
a large number of compounds, but that tnis number is drastically restricted as a consequence of the requirement on 
stability at the melting point of the polyamide. A guiding value of the melting point (for selection of 'stable' reagent) is 
approx. 250 'C. with variations in both directions by roughly 10 oC The stability reouiremenl may also be expressed 
such that the nucleophiiic reagent and. wf.ere applicable, the activator must have a retained capacity to react with the 
polyamide at temperature conditions around the melting temperature of the pofyam:de 

As was mentioned above, the selection is made according to one preferred emcoc.ment. of the nucleophiiic reagent 
from amcng salts ol organic acids alcohols and phosphate compounds As representative examples of compounds 
within these categories and while observing the stability requirement, mention might be made ol ionomeric materials 
of such l^/pes as are rnarketed under the trade mark 'Surlyn-: calcium siearate; letraethylene pentamine; polyethylene 
glycol 4C0 or 600; EVOH and letrasodium phosphate. yeinyiene 
As was mentioned above, the polymer rnaterial according to the invention is present, .n one preferred embodiment 
as a masterbatch to wtiich is added other polymer or polymers, these latter often being designated matrix or structure 
polymers As a non -restrictive quantity interval for the split polyamide. mention migni be made of from 1 - 1 5 weiqht-% 
smaller qjantit.es being, however, as a rule preferred, ideally within tne range cf between i and 5 weighi-% 

As ncn-res:r.ctive examples of matrix or structure polymers, mention might be rrade of polyethylene terephthalate 
(PET), po.yethylene. polypropylene and polyamide. In order to improve homogeneity use is made in certain cases ol 
a so-caileo compatibiiizer. for example an lonomer of Surlyn type. 

Prior :o admixing m the structure polymer, there Is incorporated therein, according to one embodiment, an activating 
metal (ox dation catalyst), such as Co. Fe. Mn. Cu etc. for example in that the structure polymer .s mixed in granulate 
form wii. a salt of the metal and the thus treated granules are processed (corrpounded) in an extrusion mouldlno 
machine and granulated once agasn. ^ 
According to anotner embodiment, there is incorporated, pnor to admixing in ir.e structure polymer, an activating 
metal (oxidation catalyst), such as Co. Fe Mn. Cu. etc in the partially split poiyamKie for example in the same way as 
m the case of the structure-polymer, as has been described above. In this embodiment, the masterbatch must be 
protectee from ihe effects of oxygen Ucrr. p.-oduction to use. for example by being packed in bags of aluminium foil 

Acceding to yet a further embodiment no active admixture of metal compound '^kes place in the structure polymer 
reliance be-ng insteac placed on those residual quantities ot metal wh.cn arc alreacy present in the polymer and which 
derive frc.-: cata.ysts employed in the manulacture of the structure polymer The granules of the structure polymer and 
the granules of the split (activated) polyamide are thereafter mixed in suitable prcccmons 

The m:xing of structure polymer and polyamide is suitably effected in that each of the components is mixed in the 
rnoken s.ate. For example, both of the polymers may initially be present individually as granules or pellets. Each one 
Of he corr-ponents is weighed separately and thereafter physically mixed in a sui-.able device, possibly with additives 
After possible drying, a substantially uniform polymer melt mixture is achieved A suitable method of forming Ihe 'mix- 
ture is b<y melting-extrusion In the extruder, the polymers are mixed in the molten s'^ie and thereafter, the mixture 
IS extruded .n the form of a strand which, after 'hardening-, may be cut or otherwise comminuted to granules or pellets 
Which may tnereafier be formed Into objects in a conventional manner The tempera-ure in the extruder is adapted to 
the properties of the polymers and is. as a rule, belween 200 and 400 'C. suitably between 230 and 300 "C and 
preferabhy between 240 and 270 'C. ^ w w anu 

The present invention will be explained in greater detail hereinbelow. with reference to non-restrictive examples. 
EXAMPLE I 

Production of partially split oolvamide (masterbatch) 

«i TS^n!!^\7T''T^''^ ^ ^"'^^ ^^'5^'- 3="-^^°^ (^ 9- Admer QF 

-fv - PO'yarn'des (e.g. MXD6 6001. remainder) were mixed ana extruded using an extruder (AXON 
type BX.2D) with single screw and five heating zones (235-245 'C. 240-250 'C. 240-250 'C 2^0-250 -C 250-260 •Cl' 
in the form of strands which were subsequent^ comminuted in a granubior The t^.us produced granulate was dried 
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7. The process as claimed in anyone of claims 4.5. characterized in thai the nucleophiljc reageni and the activator 
are stable up to the melting point of the polyarr.ide. 



PatentansprQche 

1 . Polymermaterial mit erhohter Reaktionsempfindlichkeit gegenuber Sauerstoff. das ein Pclyamid en:ha-^. dadurch 
gekennzeichnei. daO das Polyamid ein teiiweise gespaltenes Polyamid isi. das durch Reagiereniassen eines Po- 
lyamids mil einem nukleophilen Reagenz und ggl. einem AWivator erhalten worden ist. wobei cas nukieophile 
Reagenz ausgewahit ist aus der Gruppe bestehend aus Verbindungen mit wenigstens einer Hydroxy gruppe. Ver- 
bindungen mit wenigstens einer Alkoxygruppe. Phosphatverbindungen. Pyrophosphatverbinduncen. Po.Vphos- 
phatverbindungen. Salzen organischer Sauren. und einem Copolymer aus VtnylaikGhol und Einy.'sn. wccei cer 
Aktivaior ein Wasserstetldonor ist. 

2. Material nach Anspruch 1 , dadurch gekennzeichnei. daO der Aktivaior eine Verbindung ist. die we-iigstens eine 
Carboxygruppe enthalt. 

3. Material nach Anspruch 1 oder 2. dadurch gekennzeichnei. daO das nukieophile Reagenz und der Aktivator bis 
zum Schmelzpunkt des Polyamids stabil sind. 

4. Verfahren zum Herstellen eines Polymermale rials mit erhohter Reaktionsempfindlichkeit gegenu=er SauerstoS, 
das ein Polyamid enthalt. dadurch gekennzeichnei. daO ein Polyamid reagieren gelassen wird mit einem nukleo- 
philen Reagenz ausgewahit aus der Gruppe bestehend aus Verbindungen mil wenigstens einer Hydroxy grupce. 
Verbindungen mil wenigstens einer Alkoxygruppe. Phosphatverbindungen. Pyrophosphatverbmcungen, Poly^ 
phosphatverbindungen. Salzen organischer Sauren. und einem Copolymer aus Vinylalkohcl und £thylen. 'ggf in 
Gegenwart eines WassersloKdonors als Aktivaior. wobei das Reagiereniassen unter solchen Bedingungen erfolgt. 
daO em gleichformiges. homogenes PolyamkJprodukl oder ein nicht homogenes Poly amidp rod uki erhalten wird 

5. Verfahren nach Anspruch 4, dadurch gekennzeichnei, daf3 das Polyamid. das nukieophile Reagenz und ggf. der 
Aktivaior in Granulalform oder als Putver zugegen sind und daO die Reakiton in emerr, Exuuder ausgefuhrt wird. 

6. Verfahren nach Anspruch 4 oder 5. dadurch gekennzeichnei. daO die Reaklionsiemperaiur wenigstens wahrend 
eines Teils der Reaklion die Schmelztemperatur der Polyamidkomponente ubersteigt. 

7. Verfahren nach einem der Anspruche 4 bis 6. dadurch gekennzeichnei. daO das nukieophile Reagenz und der 
Aktivator bis zum Schmelzpunkt des Polyamids stabil sind 



- Revendications 

1. Mat6riau polym6re pr6senlanl une sensibility de r6action avec de I'oxygene plus 6lev6e comprenant un polyamide. 
caracl6ris6 en ce que ledil polyamide est un polyamide pamellemenl coup6 qui a 6t6 obtenu en f aisanl reagir un 
polyamide avec un rdactif nucWophile et 6venluellemenl un aclivaleur. ledil r6actif nucl6oph.lG 6ta.-.! chois; parmi 
des compos6s conlenant au moins un groupe hydroxyle. des composes conienanl au moms un grccpe alcoxyde. 
des composes de phosphate, des composes de pyrophospnate. des ccmcos6s de polyphosonate. ces seis d'ac- 
desorganiquesel uncopoiymdre d'alcool vinylique etd'eihyiene el ledil aciivaieur etani dans la lorme o'un conne r 
d'hydrogfene. 

2. Mai6riau selon la revendication 1 . caraci6ris6 en ce que raciivateur est un compos6 contenant au m-oms un groupe 
carboxyle. 

3. Mal6riau selon la revendication 1 ou 2. caractdfisd en ce que le rdactif nucl6ophile et l aclivateur soni stables 
jusqu'au polnl de fusion du polyamide. 

4. Proc^dd de production tfun mat6riau polym6re pr6sentanl une sensibility de reactkjn avec I'oxygene plus 6lev6e 
comprenant un polyamtde. caiactdrisd en ce qu-on fait r6agir un polyamide avec un reactit nudeophne choisi parmi 
des composes contenant au molns un groupe hydroxyle. des composes contenant au moins un groupe alcoxyde. 
des composes de phosphate, des composes de pyrophosphate, des composes de poiyphosohate. des seis d'aci- 
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des organiques et un copolym6re tfateool vinyiiqua et cfdthyl6ne. dventuellement en presence cf un activateur 
dans la forme d^un donneur d-hydrogdne, dans des conditions telles qu'on obtient un produit de polyamide homo- 
gdne ou un produit de polyamide non homog^no unilomne. 

Procdd6 selon la revendication 4, camct^risd en ce que le polyamide, le rdaclif nucldophile et I'activateur dventuel 
sont prdsents dans une forme granuMe ou en tant que poudre et en ce qu'on rfolise la reaction dans une extru- 
deuse. 

ProcM6 selon la revendication 4 ou 5, caractdrisd en ce que la temperature de reaction pendant au moins une 
partie de la reaction ddpasse la tempdrature de fusion du constituant de polyamide. 

ProcMd selon rune queleonque des revendications 4-6, caractdrisd en ce que le rdaclif nucldophile et ractivateur 
sont stables jusqu*au point de fusion du polyamide. 



